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(57) Abstract 

An inexpensive high-density recording 
medium which is increased in coercive force without 
using expensive ferromagnetic metallic layer. In 
a magnetic recording medium on the substrate of 
which a ferromagnetic metallic layer is formed on a 
substrate with a metallic underlying layer in between 
and which utilizes reversal of magnetization, the 
oxygen* concentration in the^terromagnetic metallic > ; .. 
layer as below" 100 wt ppm, and. in addition, tbe 
oxygen concentration in the metallic base layer is al sb 1 
below 100 wu ppm. In a method of manufacturing 
a magnetic recording medium on the substrate of 
which the metallic base layer and ferromagnetic 
metallic layer are successively formed by sputtering, 
the impurity concentration of Ar gas used for the 
formation of the layers is below 10 ppb. Before 
forming the metallic base layer, in addition, the 
surface of the substrate is cleaned by high-frequency 
sputtering using Ar gas the impunty concentration 
of which is 10 ppb and the surface section of the 
substrate is partially removed to a depthof 0.2-1 nm 
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"r? -i"ft#s Ra = 5nm 



5x10 
1 Oppb' 

1 ppm 
2 

2 5 0 



-7 



1 ppm (fiEJgl^ 2 ) 



Cr> Co 62. 5 Ni 30 Cr 7. 5' C 
6 

12 0 (Cr) . 2 0 (CoNiCr) 

3 5 (Cr, CoNiCr, C) 

l@L0fE 2 0 0 (Cr, CoNiCr) 
I£ffi4 0 0 (C) 
2 0 0 (Cr), 3 0 0 (CoNiCr), 
0 (C) 

5 0 (Cr) , 4 0 (CoNiCr) , 
2 0 (C) 



30 T©M3l&tt£§-s§-l*. <e©^J!£*-to 

( 1 ) LT«> F*9/fl.&*<2 5 mm/ 8 9 mnu J^S rt< 1 . 27 mmOf 

±irti N J6o^^lc«k 1 0 um<D (N i - P) $l£t3:ttfc 0 (N i - P) 
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(2) ±IBSf*ii, '&®1-Z>f$.m<z>miz, mw^fc^^ft^wni^c^s^ 

5 (3) ±fa®3£^*rt3#grA,*fg#£. *^®cDffciAgi:@eg<*n/cttK 

■tot, SJ^K^^l x 1 0" 7 Torr*Tg^L/c^, gttCStLT, SjtfM*^ 
>^£/B^T. 2 5 OX:. 5 frfflvmM&W.* Ltz 0 

(4) tfciM*£C rKf^S^oJiScMl K> 1irE©»#*A,*<-*B»L*: 0 
10 ^tbt^'^^S^Id:. >7 B CT^ 2 5 0 °C Ktitif&ftft L K 0 <§. U j£H 

^1 &1WHzmmK2LB£1fiS x 10" 9 Torr* «Lt**), tH^M^^y- 

&mm±, tt&mtfcmmitoffliz&z b*T'<>i< yaffil, fzo ^u^cr*- 

h©^M<$JZ§g(* 1 2 0 p pmT'*o3t 0 

(5) JjfcM^l <Z>4MCA r^*«AU fiS^l ©#XEE£2 mTorr t Ltz a 
15 LfcA r JfXlZ'St-tlZ^K&'tiomgtlt. lppmirg^L/Co 

(6) C r 9-¥ >y HzW.tttW.mfrh>&fe2 0 0 W^rEptJD X-r 

■ti: -So *©*£Ji^ C r y MiX^y * $ *u * - *f v h t^fff t Tttftl't 

5ftii:*5*1*0^i±i:> Ig|J?5 0 nm©C rf^lJSLfco 

(7) c riiMifc^ fi£^i^^c on i c rm^mm<^^m^2 

20 1irffi©£#*^-*#ttLfco &1!jL*:& V^KT. 250 
X:tZtiam&ftLfi: c flU fiR^2l^fjir5J^S^S* < 3 x 1 0 ~ 9 Torr £ 
^UT**?. BtrfBO^*^^-^i&^«. «tfi5cll^2©P^{w*S KT 

ffflLfc^-f «; UsScli, 6 2. 5at%Co, 3 0a t« 
Ni, 7. 5 a t%C r *-*fv h O^^SSti 2 0 p pmTfco^o 

25 (8) g!cll^2CDtt 1 »:A r^fX^iAU JjfcJBIg 2 2 mTorr t Ltz a 

®ILfcAr*'^i:tin4^iMlgli> 1 0 ppb<~ 1 ppm (OWm^^^o 
(9) CoNiCr^-y-y MciE8ftm2Si^ <=>mEE 2 0 0 W£EPtJD IT/7X7 
£§§££-t*-So *©*&Jfl> C oN i C r 9->fv Mi7^ 4 * * $ *U Y 
tW<7 UTStlRj-rSftgK&S C r @##a#©^®±ir, HJ? 4 0 n m<D 

30 CoNi Cri^MLfc. 

do) c on i c rm*i&f&Ltz'&, j&mm 2 * * cmnm^m omm^. 3 ^ m 

ie©S^^wi/^-€-^K)Lfeo &S!jL >^i:t, 250 

X:uinim^L^o HU fi5c^3{i^fliTC5J^^g*<3 x 1 0" 9 Torr£-CP 
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(11) )Slgl3 0ti:Ar^7^AU^ f&.mM3 <DiS 2 mT o rril 
fz 0 f£ffl LfzA r tfXK^nS^fcfc^glix 1 ppm K@5£L*io 

(12) C^-y y h^ffi^^^*>t>^BE4 0 0W£epfiflLT^-7Xv£S|£<*tf 

fl^SC oN i C r Jf/C rJi^$S1*©S®-t^x Mff 2 0 nm©Cl^i 

(13) CJf £?£fi5tU/c&, fiSc^3^t»^»?ai b^f-x iiui£©S#:*;U^-£g 
f&L^o mom L^KN 2 :tfx£3£AL-C*MEE<i: LT^ 0 tt} 

10 L/Co ±IS (1 ) ~ (12) ©XacfctK IWC/CoNi Cr/Cr/NiP 

•y h (D^nWlt. Fe : 88, Si : 34, Al : 10, C : 60, O:120. 
. N : 6 0, H : 1. 1 (w t p p m) "C* So *. tz^ 3£ © 9 - 

15 ¥ v Maricld\ Ni : 29. 2 a t 96, Cr:7. 3 a t%. Co:bal T£> 
0 . Fe : 27, Si<10, AK10, C : 30, O:20. N > 

10 (w t p p m) tfeio 

HI 1 fBH Lfctt#©»*M*tt*OflJ"Ca* Lfco El 1 ©flWAtt* C o N i C r 
»+©BE*»ft**-ro w©®?#^&©fiiJ£l*> SIMSCi^^^fco il 
20 ©$$*!*. C©B*©tt#©raS2fflJ©fiiBWjH c 

C oN i C r *»&<C*S*«tt^Rji*»JK"r*l*»wffll^Tt^A r^X 
+ <D W»*ftt* 1 PPm"C* o /Co * *x It***!*© C o N i C r K^oMfllft 
Ii2 6 0wtpp mT* l> > •aiKT«e3|E«|EI*©««**ia 1 Lfco 
:WM"CM\ B 1 WTfi-t CoNiCr tt4'OttJR&ft£ 1 0 0 w t p p m 

25 JsTFK-r* C <hl-«k OflMSltili&ttrcJtMlOU fi:9 0wt p pm&T*<W*iJT 

0 2. 3li. JK±®#l»#3&lioaiBai*-fa«tt (TEM) WCfctK El 
2liK«t'<Dfi***ffj&<9 Owtppm, H3tt 1 4 0'w t p pm©^§<£-e*£o 
30 H2©:frj&<HI+©ttipa<*&— -Cffif«lT*t)> H 3 (2&A®l$taP7ftil&tt4t 

ftoT> 5£l&1!fe&JgJI©®e#ii&£ 1 0 0 w t p pmJBJTK-rsi. 
CoNiC r ^6«:«SltlS1i^K)iOMaiK^<2 6 Ow t p pmO^CWL 
tz&mjl*. 5 0 96JK±JtllDT**Ct*<«WL/= o t«t>^, SttfCP t * 
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&mm 2 ) 

C<oafr**ttB-rSfc«K &JST*ilJI£^fi5cir.5B#©A r^xjc-a-sns^w* 
0ppb~l ppm©«Hr£*TJRB*fT-*fco -©B#. tttt&&JM& 

ffeo it mmm 1 t nam t u ^ 0 
is. c©i5©tw©nB#fa©fiH»#Hc-ca*. 

C r fr&tf *£MT*Wi*^j£**^Cfl3l^^fcA r tfX'f©^*^ 
1 ppmTfc^fc. «EfefllH*©C rJR+©©*l»iCJ*2 6 0 w t p p m 

*«T(4, El 4 «t *J *3 „ C rlft(f>©lfe?ffS£«- 1 0 0 w t p pmJ^Ti: 

ts; ii:± t>«i»:&ii*bn-r* -5 c©B#©ttfl«Kfl:©« 

t£-?T> MT*&Ji©Bti*ftS« HOwt p prnJETFlw-T* <h> C r 

20 ^«><£5#IT*l0l^^* < 2 6 Owt p pm©^i:f 3 0 

%M±J%M'Z % Z> Z bfrmWLtio .-tut*** KttJifcP tmUi<Tt> 

cmmm 3 ) 

fflUfcfeWi^JBJS-rai^OA r *Xi:^tn47t6ftiK*. l 0 ppb~ 1 ppm 
©IfiH-caTLTJiJcK^ffo/So C©B$, &KT*WB *»£"*-*»*© A rtfxi::^ 
30 snsW&il&ft, 1. 5 ppbir@5£L*io 

(3 5 ft«LfcttEf*:©a»l«I*tt*OBl'C*-LA:o H5©atttW\ CoN i C r 

^©Mefctt***"*-- c©B»ifai'ie©»3e«x s iMsi:j;oT?Tofc 0 bis 

©«M*tt\ c©B#©ism©RJi:£fa©^fi8tf7H ct*>* 0 
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2^fi«J-C{*s El 5 a<jF-r £ =fc K> . C o N i C r Jg^S^iSSi C r^4"©Sf^ 
ggi*, 0 Owt p p m&Tf\z-1r2>Z£K£*)%mjj\* X 9— Jfitfln 

lOOwt ppm^Ti:t5tx 1 0 0 %&i±ma 

10 (gtttfH) 

#0»jTt*> HWJ3CD Co 62 5 -Ni 30 -Cr 7 5 Kft;LT> 3&m&^JiiJl£-?£filt-f S 

CoS^-y-; h i LT^©5S3i<Z>-£&s Co 85. 5~ Cr 10. 5" Ta 4* 

Co 75- Cr 13~ Ptr 12* Co 70" Ni 20" Pt 10' Co 82. 5" Ni 26" Cr 7. 5" Ta 4' ^75. 5" Cr 10. 5 _Ta 4 
. -Pt 1Q tm^Ko CwT. &7t^©&iriB«feL;fc!B^l;U *<D7c3t©i«£ (at 

15 56) -eSIELrt: t>OT*5 e 

I^ittD^I^C rlfCSfggt^ lOOwtp pmJ^Ttr 
20 7&<56^T£fc 0 

1 0 Ow t ppmJKTfcUfc»^©flm*#*«GH*N 3£Bfc1£&JgJI£E?J£-r * 

h*<c oi^rfcm^^tfiJi^nfco #k Co 62. 5~ Ni 30~ Cr 7. 5^ 

^ N ^Bb 5" Cr 10 5" Ta 4^^> Co 82.5" Ni 26" Cr 7.5" Ta 4^^ T,i ^ t£3fc*g{*<fc Jt-< 
25 T^SBtfjIil 0 0%&±if*ni^ J: 9 iff* Lt^o 

30 dGDB£. 5t^14^il® i LTtt Co g5 5 -Cr 10 5 -Ta 4 *©I&JPte 
4 0 nmirl^Lfco 
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T*So *tz. JtttWt LT. &3fc«&tt: (C o C r Tai^fSStC ri 
4»©B^»«*<lBf:&£*> 2 6 0 w t p pmO^) »C*fUT fc|^1i©Mi£ L/c 0 

I6^b, :£#J©&#©«m:*Jl*. C r&mTHkm<Dmm&2. 5nmJ£l_t© 

m<?>Mm&5 nm^itli, 2 0 0 0 O e &.±<DM^Witl*<m^ £ S Z. tfr 



[12] 



15 



i. aiJ5g2r& 

l£^W^ffl©^m<i: LTlis G u z i kj±l©RWA 5 0 1 B 



20 



25 



30 



2. awje&ft 

: 36#©fia*JJ:^tt= 8 9mm. -tw * 
lMI=NiP/Al 

Jlttfifc =C (20nm) /CoNiCr (40nm) /Cr (d) 
CrUoj^^d = 1 n m~ 1 0 0 nm 

m^mm^mtm^.m^mt<om= 2 4 0 g m m 

■r 4 X? EIfeNFO^^ffi= 1 2 m/ sec 



= 3. 2 ^m (_t$B, TlfBi *>) 

= 0. 3 //ra 

= 6. 0 fita 

=42 turns 

= 6 0 nm 0&4*£i&fr&) 



N(f Q ) = iT { (A f ) 



-l 



X 0 fmax [ (Nm(f.f 0 )) 2 - (Ne(f)) 2 ] d f } 
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I :Nra(f) =iftMXxm/l' 

i n e (f) =n% t mi&; jx**? 

| '<> KWA f ' =30 kHz 

I fj:Mfmax =2 0 MHz 

5 I f 0 =14 MHz 
i i 

17^^, ^momW^y ^ Xit^ C r ^RTiftJiOffllff^ 1 0 0 nm^T© 
<h#> ft5fct£f*©^/MaT©ifi£W-rSd t&ftfritzo &tz, C r^JRTlftJi 
10 ®W5 0nmJKTTIi, 1 0 %JK±ffi^i# y ^ X^^ST § S C i ^ b ^ 

^^T, C r ^^^S^TiiJi©^*^ 2. 5 n m~ 1 0 0 nm 

©fgHKT^ m^m^tit^X, vmtlfrM^fr. *5i^ifiEtt©y -f X 
*>©•*<*. 6*i*o C r fr6««^IST*JBOi)?*5 nm~5 0 nmOfi 

20 tmWIrZtLib^ 1 5kWL&&mm<t>&&* 1 n m~ 4 0 n mOfEfflT^TfiSfll*- 
Cffl^ ^iTtlOllflts 5 0 nmi:l^L/:„ 

B18C. flPSlLyt^Oia^tt^OSJ-C^L/Co 0 8 0«lil^ CoCrTa 

25 I*HcTfe5. Jfc&flltLT. (CoC rTaltOiW 

A<2 6 0wtppm(Di^) lzMLXbmfik®nm*LiZo *©*£Hlte. 0 8© 

EI8;o^ imZ&&mm<Z>m&&2. 5 nm~4 0 nm©|Efflir-C. 

30 5 nm~2 0 n m©^fflKRg5£-r S t . «58tfj£ 2 5 0 0 O e &L±.fT S d t 
T'^-So ft*M\ &ttt£&M4>§EJF*<2 0 nm&TKfc 

i&ff© s * g *> — m it; if z> c t trzim t u o tz o 
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# m -c it . g# ® c 3£rai£&& if *<& /£ $ n * m%$zmm& i= & i * t . 

■fZtzib. teM&&mm*i&l£-t5t$<DA r #x ic^-* ft 1 Oppb 

- 1 ppmClEBB-e^^TfiScJl^ff ofco 

h d >X/n° * (M# ILC3013 :d-Ko.^ 5^#jt*J-|qJlI) t*5 0 



10 



15 



20 



25 



C3E3] 


1 

i m g 

h = 


1 1 

I fk is l 


1 ®*#©gEMJ&tfc 


| A 1 -Mg^ mm 1 0 fim | 
I © (N i - P) J6o#lgStt#) | 
I 8 9 mm. * TsfT&Vt 1 
I t" ^ ^ ^- + ft # % R a = 5 n m | 


1 s 

i ®mmm&g. dorr) 

1 ©A r #xflE (mTorr) 

i ® : &tem.m<D&wum. et) 

1 : 


| 5 x 1 0" 7 te&tbmm 1 
I i o ppb~ i ppm a&m& 1 ) 1 

1 2 1 
12 3 0 (£^<t fcgli;) 1 



30 



(3)*-^ * h©**** (atX) 

(D^-y-> h©itg (inch) 

- ^ ^ h^CD^ttLttSft (ppm) 
<Q)^_y. y i^^iop^pg (mm) 

©*-y* ^©sa^?- (W) 

TX (-Volt) 
©flP^L^J^ff (nm) 



Co 85 Cr 15 
6 

2 0 

3 5 

E8JE2 0 0 
3 0 0 

1 0 0 
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( 1 ) LTlix 2 5 mm/ 89mm, 27 mm ©-T 

_bir<* N «>o ^feir^ 1 0 ji/m© (N i - P) flgS-ffctffco (N i - P) 

. .fc, &»)L*:mt>gf*te> Mi^vyi:^ 2 3 0 'CKj&OtlMSif Ltz e {B U 
15 /»g 1 liVlfrCSlJig^g^ 3 x 1 0~ 9 Torrji:-e8MaLT&*K iiuie©g#* 

CoCr^-fy h ©^fc'MSte 2 0 p pmfi tz 0 

(5 ) fifcffilg 1 © + r ^^*#AU fiJc^^ 1 ©#*EE£ 2mTorrH 
mm Liz A r J]XlZ<££tiZ*i&%ammt, 1 0 p p b~ l p,pm©iSffl-e 
20 &Z.tio 

(6) CoCr*-y-y McEj3SEmiH^£mffi2 0 0 W^Qlttl LT T 9 ^ ^§1 

TStlRlt5&ti:*5i#Oii±i:x 1H1 0 0 nm©C o C rm*J&J&Liz 0 

(7) CoCrl^MUfc^ fiJc^l ^b|{t)(llLtl^ fuffi©^*^- 

*)*!Lfc. ±IE (1) - (6) ©XHlC«fctK IWCoC r/N i P/A 1 

MfiRfcU 8 5 a t %C o, 1 5 a t 96C r *K 9 — V <D^WtftoM&lt 
30 2 0 p pmTfc-jfc. Fe : 27, SK10, Al<10. C : 30, 

O: 20, N>10 (wtppm) Tfc ^ /^o 

0 flP§»LfcJ&#©m^#1££Oft^Lfco 0 9©#r$ilii*. CoNiCr 
Kf©l**att*jas-ro Z(Dm%m&<OMJ£lt. S I MSCioTlTofco @9 
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C o C r^t>/j:S5$fiai4^JS^*^fi£-r<5^FJrffl^T^fcA r JiXtp(D 
^H<tiOi&&l* 1 ppmT* -o tz 0 &tz, '&&mfc<?> C o C rltOilSlli 
2 6 0 w t p pmT&tU WfZT'&mmWVftWtl&m 9 lZ7j%l,tz 0 

*m?it, m 9 frfji-t t is o , coc rm t P<Dmmm&& loowtppma 

ftoT, IS Ji © £ 1 OOwtp p m&Tir-f 5 <h , fit*© 

C o C r ^ 55*ltt^Il0®f 2 6 0 w t p pm0^i:|Ltf 

3£E£1*fe&«Ji;0<C o C r ©»^4R!)iLfc^ 5&Bfc1«i:£IIJI £ C o C r T a. 
CoPti Lfc»#t>±iBtl3tll<!&«lRl*<»fi8T#fc„ 
15 $ bi:, *#©3gffi±ICtt«tti| > flfctfN i F e % CoZrNbttt'^L 

J^±©^ife^J-C(i. LTN i - P/A 1 a£«*Jfl^rt:j&^ »#©^®± 

i::#»teJi*<K:tfT&S»&. «|iS.tfTi. Ctt£#^J0c3tt;fcj!f5;*a£«ni:£ 

20 (&%0J 8 ) 

cohx^t, c ©$& jus- Simons t^wrmm^WLir z 

B#©A r #*K^£;ft5^i|sfc!&^g£ 1 0 ppb^lppm tr. 2 Hi fc— j&Kg*. 
25 TfiJcll^^To^o C©B#. ^iTiiOWliCrTfct), * ©liJSte 5 0 n m 

li4 0nmi: @E L tz 0 JtE 6 ttffio C o £ M\ Co 62 5 -Ni 3Q -Cr 7 g. Co g5 

5~ Cr 10. 5~ Ta 4' Co 75" Cr 13~ Pt 12' Co 70" Ni 20" Pt 10' Co 82. 5" Ni 26" Cr 7. 5~ Ta 4' Co 75. 
5" Cr 10. 5" Ta 4~ Pt 10 CCT> #7G*©fcl::lEifcL*:«^M\ *©tu#© 

30 Jfc** (atS) T^iELfcfc©"?**,, 

HlOi:, fls«Lfctttt?©*«#te*OfflT?j*L;te 0 Ell 0©*tttt. SLtett: 
<£S£;*J (Hc/Hk grain ) T**)> HI 0©«g*|lM*> flNRl/fc«#oy'fXNT 
£*o «fi#y«<X©8W**jaci:«l3e*f*ttx S»«5 tB*4Lfc. it© 



\ 
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fiajiLT. m&mW (iffiMliltCKtigS^ 2 6 0 w t p p m©«^) tz 
^Ltfc^OS^Ml/t, €©Ws 010© Ep-C*So 



5 [*4] 





1 

I rn^c ( a t %) 






i i 

'&&m<D i 
mte<tumj] i 

L._ ... J 




1 














1 Co 62. 5~ Ni 30~ Cr 7. 5 




1 o. 


4 0 


0. 


1 8 | 




1 Co 85. 5" Cr 10. 5~ Ta 4 




1 o. 


4 2 


0. 


2 8 1 




' Co 75~ Cr 13~ Pt 12 




1 o. 


3 8 


0. 


1 9 | 




1 Co 70 -Ni 20 -Pt 10 




1 o. 


3 5 


0 . 


2 0 | 




1 Co 82. 5 _Ni 26" Cr 7. 5" 


■Ta 4 


1 o. 


4 1 


0. 


2 4 | 


15 


1 Co 75. 5" Cr 10. 5~ Ta 4' 


Pt 10 


1 o. 


3 8 


0. 


2 5 I 




i 













^o-c. %Lm&&mm<DMte<tuw-ti (Hc/Hk grain ) *o. 3j^jbo. 5 

J!sU:©*Ell&WCl±x LtN i -P/A l«tg£fflWi#. COffclCA 1 , 

Si. Ti. C. mm. &tfirctt£ir& 

30 (#i;ffii0IJ9) 

1 0 p p bJBTF:te<J:tf 1 0 0 p p t BTtzmfe-? *>%)&l'H^*'?o 
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^-*tl-5^^6^lgJS^N 10ppt~10pp mCDfgfflT 1 — &lZg.z.Tf$LWi$:ft 

Ell nr. f^i!iLfclKtt:<Dm^#t4*OEnT'^L/Co Ell 1 ©8S$i&ti> 
5 £Jll£&MT^JI£^£T*-*Bf©A r#xjc<^£tt£:m^iI£-efc'K Hi 1 

EI 1 1 A r ifXtZ<$-£ftZ^ffl.%dm&& 10pp bJ^T©^{-fi. fl£ 

10 3fc<fc 9 3 O^JlUii^l^^^W-rS^W^tlSC iW-^fcc Ar 
^XC^^tl5^«©Zgg^ 1 0 0 p p t JWTK-f St> 050 %M±M 

15 (^tt«fq i o > 

(i) Hffl^J3Tffli^7;K-->/*^S^^«5«#*x * y-->^te 

20 MfiK@EffiL*:&> ^0fflltrt*6x 1 0" 7 To r rSt'I^Lfc. 

o) ±aa©^ u - i>^fiaartCs ^*i^sa< i opp b©A r ax&m 

A LV #*J£* 1 mTorrt Lfz 0 

25 (4) ±Ea6#c»uTx RFm«w€>*EE*epnou ? u -i>^jtaa*fto 

fco *©&#t;U *^J««2. 5W/cm 2 , ^U-->^jSff0. 013nm/ 

(5) *©&> ±fB£#©^®±K, ^ITHfeltUtC ri, &tt1£&ffS& 
30 LTCoNiCri, LTCKfcfHRLfco ^©fi£M^li> HiJIflJ 3 

«»:&£©H«*jj*L*:o ttttt*x (N i -p) ji*bdk*n-** «j - - > 
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O&mtl&TjiL, He Cc i r) itf 4 J* ? 4*^*©PgJi:frlS]©1fcBS;*K He 

(rad) i-t^miift&m&ii&m.*. *ti*'tiowtn&i-?^Ltz 0 Jt 

Lt> 7Mttttft^2 O p p b©A rtfXKT* 
t> • EP £ HEP L tz o 

5 gl 1 2 *^-Tck 9 ic^ ^'J-->/BIi:J;5SM©IM^0. 2nm 
~1\ 0 nm-C^m^m^t:lt^m^\^<D^:mtHtmM^. & tz&mt)<DikH c 
( c i r ) /H c (rad) t>^te£ * -5 C <b*<T£ So ^^©^{r^, # 
{CO. 3 n m~ 0 . 6 nmTOJTfeSCt W^fc 0 
EH3li, c©l$©&f&te^®©XiG§llH]ffi;i£mT* 9. * U - - > ?**ag<c j; 
10 0 C rT:&JI©*£iPB8|j£<!:*©±©C o#&Ji<DteiM*itrt<£ffc U fBJglfttf;*: 
It^SiCr (200) XtfC oNiCr (110) ©®#r t°- ^ *<iBffe LT 

15 d«Da&*li % ffe©C o*-£-£ N 0»Jx.lf Co g5 5 -Cr 1Q 5 -Ta 4 . Co 75 -Cr 13 -Pt 12 , Co ?() 
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io T&ofco ^(STilllJi*J«i:a c 5St«tt^M*^J5Jc-r5l«J=ffli^ A r 

©T&<MJ£te> 1. 5ppbT*o^o 
i©ili*tt«ll 1 9tB«tLfc. 

15 ©^©lE^^b/lo 
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fl£<Z).&l£&tfc0tl 1 9 tmUt Lfco 



WO 95/03603 PCT/JP94/01184 

31 

&mm*i&i$.-f zf&iz\mi^fz a r irxto^t&mmm* 2 0 p p b t l « 

mi 9 Its ^ITiISy/tfc«^iMil^ifiET5^oH$ogIS 

5 HI 8*<^-r=k9ir. ±K©*iBfiK*6 0 < CJ^±«i:^Si> 

i^82tfj#?#t>n*:o — Ell 9*^-r«k9^ N 1 5 0X:j^_LT(i. 1&W<z>m 
mmZRafrmULtZo COJ;9<Jlf*C^Lts ? K©#±*£ 1 5nm 
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flk©,6ti#Iife0J 1 9 tmmt Lfz 0 
15 @21i:, (A r +N 2 ) iJK<*\Zis\}Z>N 2 1f*<D&&t, ftmistzmWtoU 

mtitfom^h^o^-c^^izo m 2 2 <c (Ar + H 2 ) fc*>u-.5N 2 #x 
mxmw ( c o n i c r m^&mmm&t c r K+«Dtt#«£*<ia5;fr£ t> 

2 6 0 w t p pmffl^) K*tLT*>|^1§CDfsiMffi£ Lfco *©*£3Ui> H 2 1 
20 .fctfia 2 2 ©•EPTfcSo 

0 2 1 frrn-r* r> ir. (A r + N 2 ) tf^rpKiitfSNgtf x©J»£ 0. 0 5 

#5F-f £9 (A r +H 2 ) ^^^{C*J^SH 2 ^*^0Jt^^r 0. 03J!s{T<!:L 
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5. HijlE C o CoNiCr, CoCrTa, CoPtCr, 
CoPtNi, CoNiCrTa, CoCrPtTa©^, ft 1 "^©^ 

6. iiTE&IRTil&Jl*<C r S d <b 1 7bm 5 © l^ft* 
1 :girffi*©«ftE#l«#o 

7. iTE^RTJAJiOR9^2. 5 nm~ 1 0 0 nmT*5 c 
1 7!rS Bo^rti* 1 3UrEtt©««E»jBH*:, 

20 8. WE&JRT*li©RJ|£*<5 nm-3 0 nmT*S C i*#»i-r*BI^ 

i jis 7 ©u-rn^ i :eke«©»sue*hm*. 

9. D9ES£IKttMII©JR9^2. 5nm-40nm'C*S:H#ii:t5 
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^irfci>T> tt&ffitt&M<z>tt?Kftff£ 1 0 Owt ppmJKTtLiteci* 
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1 3. tfTEC o&&&M\ CoCr, CoCrTa, CoPt©^, C^■m 
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1 ^ c Ett © m^E^ss** o 
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1 9Xti 2 0 <rtait©^ia^{*:©ia^?*o 

2 2. m^mrrmm\tc rr**>; B^rie^JgTlt&Ji^fiJt•rsl^{rffl^,^^^- 
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#^®SSiit^{r*;^T. fiJcJ^lcffi^S A r 7yx©^$6^^d<l OppbJK 
TOSCt^itS ^ES§&4*©$!i 
25 2 4. BUieA r ?yx©^*6^l2g^*< 1 0 0 p p t £(T"C*.5 C dr^f it5 
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30 2 6. «TE»«ttAI8Ji*5BlS^*llllc^l^fc^-y y htt. 

3 0 p pmJ^T"C*>-5 c 1 9 7^M2 5 ©i*r*i* 1 
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WO 95/03603 PCT/JP94/01184 

36 

© iB&EflHKf* © Siit^i*o 

2 8. BulEfi©'<>T TX#> -100V— 4 0 0 VT*5:i*#§iit5 
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